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NOVELTY - The composition comprises: (A) a hydrolyzate and/or 
partial condensate of alky lalkoxys i lane; (B) a metal chelate compound; 
and (C) a compound with a polyalky leneoxide structure. 

DETAILED DESCRIPTION - A composition, for forming films with low 
density, improved dielectric characteristics and heat resistance, 
comprises: (A) a hydrolyzate and/or partial condensate of a compound of 
formula RlnS i (0R2) 4-n (I); (B) a metal chelate compound; and (C) a 
compound with a po lyalky leneox ide structure. 

In (I), Rl and R2= same or different monovalent organic group; and 
n = 0-2. 

INDEPENDENT CLAIMS are also included for: (1) the formation of the 
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film which comprises: (i) applying the composition to a substrate; (ii) 
heating it at lower temperature than the boiling temperature or 
decomposition temperature of (C) to cure (A) and/or a part of (B) ; and 
(iii) heating it at higher temperature than the boiling temperature or 
decomposition temperature of (C) to cure them; and (2) a cured film 
obtained from the composition. 

USE - The film is useful for interlayer insulating films of 
semiconductor devices, highly integrated circuits, etc. 

ADVANTAGE - The film has improved evenness of film thickness, 
oxygen plasma ashing property, adhesiveness, heat resistivity, etc. 
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NOVELTY - The composition comprises: (A) a hydrolyzate and/or 
partial condensate of alkylalkoxysi lane; (B) a metal chelate compound; 
and (C) a compound with a polyalkyleneoxide structure. 

DETAILED DESCRIPTION - A composition, for forming films with low 
density, improved dielectric characteristics and heat resistance, 
comprises: (A) a hydrolyzate and/or par t ial~ condensate of a compound of 
formula RlnS i (OR2) 4-n (I); (B) a metal chelate compound; and (C) a 
compound with a polyalkyleneoxide structure. 

In (I), Rl and R2= same or different monovalent organic group; and 
n = 0-2. 

INDEPENDENT CLAIMS are also included for: (1) the formation of the 
film which comprises: (i) applying the composition to a substrate; (n) 
heating it at lower temperature than the boiling temperature or 
decomposition temperature of (0 to cure (A) and/or a part of (B) ; and 
(iii) heating it at higher temperature than the boiling temperature or 
decomposition temperature of (C) to cure them; and (2) a cured film 
obtained from the composition. 

USE - The film is useful for interlayer insulating films of 
semiconductor devices, highly integrated circuits, etc. 

•ADVANTAGE - The film has improved evenness of film thickness, 
oxygen plasma ashing property, adhesiveness, heat resistivity, etc. 
Dwg. 0/0 

Title Terms: COMPOSITION; FORMING; FILM; COMPRISE; CONDENSATE; METAL; 

CHELATE; COMPOUND; COMPOUND; OXIDE; STRUCTURE 
Derwent Class: A25; A85; G02; L03; P42 
International Patent Class (Main): C09D-183/04 

International Patent Class (Additional): B05D-007/24; C08J-009/26; 
C08L-083/04; C09D-005/25; C09D-105/00; C09D-125/02; C09D-133/06; 
C09D-139/00: C09D-171/02 



Japanese Patent Provisional Publication No. 2000-44875 



(19) B*:@#rFJf (J P) 



(a) uimmuii&Ms* 

#512000-44875 

(P 2 0 0 0-4 4 8 7 5A) 
(43) Affl U ¥f$.l2*¥- 2^ 155 (2000. 2. 15) 



(51) Int. CI. 

C09D 183/04 
B05D 7/24 
C08J 9/26 
C08L 83/04 
C09D 5/25 



302 
102 



F I 

C09D 183/04 
B05D 7/24 
C08J 9/26 
C08L 83/04 
C09D 5/25 

mm* 6 



302 
102 



OL (£8H) ft**3CfCift< 



(2i)ia«#* 


«)S¥11-13S619. 


(71)ffiJSA 


000004178 














(22) BUB 


SPJ&H** 5 - 5 £17 8(1999. 5. 17) 




jmS4»*KIS*2TH 


ll*24-§- 






(72) 






(31)«3fc*£iSS# 


*Mg2p 10- 135783 






(32)ff£B 


¥-&l0*Z 5 M 18 0 (1998. 5. 18) 








(33) 


B# (J P) 


<72)*#tf 














ll#24-§-^31-l'3C 
















(72)J591# 














U#24^-C?3i^3: 























(54) [$S!H<D£$fc] g?J£j&/8;&fiSc«!>, m<nBf8.%&}s£lH&®mm 



(57) [5«J] 

[«Mt] (A) TiE-jRSC (i) x-m&tisit&ton 
SD*^«?«»*3 <fc t/^ogB^ijg-g-** fclit vf n*^-*- 
R". S i (OR 2 ) „ (1) 

(R v *5j;tfR : f±, ffi-VtM>t£iX^Xi>&.<, Z 

1% ) 
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w*j*il (a) tie-js*; (i) vmatizitit 

R'. S i (OR 5 ) «, (1) 
(R 1 fo«fctfR : 11, H--CfeJMeo-CVCfcft<, 

f . ) 

(B) &l*u-Hfc^ 

(c) #y t/u^U'VjNMM' K«it£#-f 

2 ] 4 e, C (D) *W«Mr» « i £ * 

95ie (c) fie^o^,«sfctt^.sfi*i»roias-caniRs 

L-r (A) fig#*S.fctf (B) rtd-tr-IWflS**, on 
■CffliE (C) fctt$HSiI£#±Wffig-C;&0 
SRS-fTV^k:1-5 r k &W®k1-5m<r>&f$.#&. 

(A) *5 i /J8J:O t (B) jS»«r«fl:***C4:*W»i: 
[0 0 0 ll 
[0 0 0 2] 

(S iO : ) KiS#ffl$no>3. ^LT. iS¥,-. 
J:9*9-*JllBJ»tMIS:**-#-awi:«rBttt-L-C, S 
OG (Spin on Glass) mkHf-tffrZT b 
7 T/U a * •> 7 's(DlB7ti&»±l&tot:&&# k T 586* 

y y ->d **>-£^#iy* <68t*^<ojf |S]3i£Sfc& 
g#$h/C*5 9. ; Lfc«ioT, «t 9 <g»s*w*w^a 

[0 0 0 3] -t^-C. #g?l¥6 -181201 
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Igi^aS^iltt-rscilriWi: LTfc9, -e^fli/Sfl. 

0>R«*-tt. 3. 0£l±"Cfc9, K*Slftlctt^F-h»-e 
10 [0 0 0 4] **wt±, llt*#tttr&*U thlkm 

[0 00 5] *389i<i, (A) TK-I5KS: ( 1 ) T££ 

R'.S i (OR 1 ) „ . (1) 
(R 1 tS&VR* 11, m-Vi>mt£oX^Xb&.<. * 
ii.«ilfliO#«UKr*U n fl 0 ~ 2 ©SEtt&SE 
20 1% ) 

(B) &jg*u-Mfc;-S-*u 

(C) #!l7/^i/^tW K#H»tr«i"Sfl:*4fc 
(£1T, rPAO^feij i^-f) Sr$tfwtSr«F»i: 

J:9#&*i5BKriWW*fc«>-e*6. 
[0 00 6] (A) 
±IE-JKS: (1) KlfcV^Tlffi<0*«St LT»4, 77U 

jf i L .< 1 ~ 5 "Cfe 9 , ^6^7/^/1' 

7y*JB-T-4fK:lKftS*i-c^-ct)J:v\ -«« (D 
(cfc^TTy-A-gi L-CI47X5/UI, 

t*S:^ff5r.ta s -c#5. -J&f: (1) i-fc^'C 

j£ (1) r-^$ix-5r/u^ryu=*>">7VC0 ; g r «:^J 
tLTIl, ^5=-/w h y > h*-»7y, ^f'A'hy^h 

/uh y^y7*a;tf*->v'7>, yf-ywhy-n-7'h d f- 

•>->7 y fvu h y - s e c -7* \-*>y7>> 

/u h y - t e r t -7* h*->i'5>, >f^HJ 7 = y 
^r->>'7^. x.^juhl)/ b*->'>y>. ^^b])^- 
h*-->->-7>, * h y -n-7*ojK*->->?^ 3i 

*r'>->7>. aifvuhy-s e c-^h*'/V5y. = 
H-tert si^/U h y 7=i 

/Jfv">7^, n-7*ntVUhy> h*->->7>, n- 
50 7*a tVU h y a: hif-v'i/y^, n -7*n f/U h V - n - 
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7>> n-7'Qt , /^!l-n-/F^>y7^ n-7 8 fcVUv'y h*i/i/?>* i/4 V 7*n tVUi/xL h 

DtVuM/-s e c-yh^'>">7^ n-yntVuh v?>f y^a tVu^-n-/n^^-/'>7^ y 

!i-tert-7'^y'>7>, n-^o f/Uh !i 7x "fu \*t\s*s<( y 7*0 /f^y->7 >> ^y7 , af/Uy- 

^y/ne/uhy> h^->->7y, >fy n-/^^7>, ^yrntv^-sec-ZF 

7* a fcVu h y a ^*/>7>, y^c f/U M/-n- 7 y^a fcf/u$?- t e r t -7* b^ifis 

ya^yy7>, ^y7 , oe/H*!;>fy7'n^-» y>\ y 7*n \£flf*J7* J *v">7 v, v^-n-y 

^y^D tVuhy-n-y h^v">7>, 4 V? fvUS^ h^i/'Vy^ •^-n-7'f^>xh^i>'>7 

a fcVu h y - s e c -7' h^r'»7^ y/n ^ h V, v?-n-7'f/^-n-7 , n^^>7y, v?- n 

y-ter t-yF^'/y^y, ^ yyot'/^bv 71 10 -y^^yya^^yy^y, v^-n-T^/u-y- 

/*->->7>\ n-yf/^y^^y^y, n-y n-yh^ri/^^^, -y-n-^y-s e c-/h 

f/Uhyxh^v">7y, n -7*?vU h y -n-T'ntf 3rv">7>\ y-n-^y-t e r t-^h^yy 

^yy7y, n-T'fvUhy ^y^ax**^?;^ n 7>,. v/-n-7'^/Ui/73iy>^i/7>, Sy-sec 

-7'f/^y-n-yh^yy7y, nr^hy- -T'TyUv'y h^->i/7>, y'-sec-yfy^xF 

sec -T'^yy^y, n -T^vU hy-ter t- =^>v-7>, -S*- sec -^^iW- n -7*n itf^iy iy 

^F^yy^y, n-7 v f^hy7£/^yy7y, s 7>\ *y-s e c-7'f/^y7'p^'y'y7y, V 

ec-yf/uFy> F^yy^yv sec-T'fy^y -sec-yf^y-n-7'F#yy7y, 5?— sec 

h yx sec-^f/l/H-n-^n*" -/f/Py-s e c-T'FVyy?^ y-sec-^ 

sec -7^vU h y^y^n^i/i/^ ^JVi/- t e r t h 5^ i?- sec -7^ 
V, sec-7'f^Fy-n-7'F^yy7y, sec 20 ;Uv ? 7xy^v"y7y, -y-te r t-^f/U^ F^- 

-TVtU h y - s e c -7 r h^r^^>7>, sec-7 f ^ L ->->7> % y-t e r t-^yxF^yyy^ i/ 

^F!)-ter t -7' h^r>">7>', sec-^F - t e r t -yfy^-n-7'BiK#v"y7y> t 

y 7x/*v'v'7:^\ ter t-T'fyuFy^h^yy e r t - ^f /u-yV y/n^^i/C/yy, v?- t e r t 

7>\ ter t-7'f/UFyxF^yv'7y, tert -7^/Uv*- n -7 f F^yy7y, y-ter t-T'f 

-7'^/U h — n— 7"DzK^f >">7>'s tert— 7'5=-/U /U>* — s e c — 7* h >\ v 7 — tert — T'fvU 

Fy^y7'a^yy7y t e r t-yf/Uhy-n yrter t--7b*ci'*s 3 7>* y-ter t-7'^/P 

-T^F^yy^, t e r t -7'f L /u h y - s e c -7' y7x/^yy7y, y7x=/^ F^yy^y, ^ 

h3r->->-7 >\ tert-y^Fy-tert-ZF 7i- /US' — a: h 3fv">7 >\ is? x.—/l>iS— h — 7"n 

*^9>\ ter t-/f^Fy7x;^yy7y, ^^yy7y, s^x^A^^f yyaaK^s/s/^i', ^ 

7xxyuFy> K^">'>7>, 7x^F!)xF^y 30 7xx/uy- n -7' h i?7 s e 

7 7xx/bhy-n-7'D^'y'y7y, 7xx/u c -y h ^y->7>, y7xx/uy-tert-yh^ 

h y-f y^D^-yy^y, 7xx/uhy- n -7'h^ yy?^ y7xx;ky7xy^yy7y 

•wy, 7x^Fy-sec-7F^yy7^ 7 yyh^viy^v, v-r^/rntf/uhyy h*->-> 

xxyu f y - t e r t -7 h^^y^y 7xx/u f y 7>\ 7-7;yyakvuFyxF^'y'y7y, y 

7x.y*:y>'7>\ ^f/u^ F^-yy^y, y^f y ^K^^o^uFy y b**/i/7 s Ss v-^y *>k 

/Uv?i b*i/\S7>s *J*+fi' 9 J-n-7*#**sis5 * tf/U h y ^ h ^yyyy, y-Fy7/U^o7 

V, y>f/i^yVy7n^yy7y, ^f/l^y-n crfcVuhyy h + y- h y 7;^o7b kVu 

-7F^yy7y, ztt^is-s e c -7F=^yy7 h y ^ i«*fcii2««±a 5 ^f ibft 

*J*?A? 9 J-t e r t-7F^yy7y, ifff-fr 5o 

y'7xy^yy7y, ^^/u*>V F^yy^y, sfcc 4 o [0007] *j6W^K?BfiKffliafili»Jc*jv^-c, ±E- 

f/t/yxF^yy7y yxf^-n-^P**^y J&xt (1) ^«SiX5{fr&tt0 5^ n=ltf>7VU*/U 

7>, yxf^y7D^yy7y, vx-f-tw- hyr/ua^i/s/^vSrtt^+aci^wcjfsuc, 

n-7F^yy7y, yxf/i/y- se c-7F^yy yfvuhy > h^>>7>^ >f/uhjxh* 

7^, y'xf/uy-ter t-7F^yy7y, vy-xf- yy^y, 7xxvu h y y h^vy:y7:/&«fctf7xxvu 

/uy'7xy^y7y y-n-/D^F^yy FyxF^yy7yJftffln:i»5K, £<b 

7>, C/-n'-7'o f/Uvx: F^yy^y, ^-n-7" |c, ^f/uF y y h^^^fcAtf^fvuh y x 

o t"/U^-n-7'cr^^'>>'7>', v 7 - n -7*n tVUv 5 y y 7 y ^i7/^^7/l/3 ^v/->7 7 0 m o 1% 

y7'n^^^v-y>, n -7*n bf/U^- n -7' h HlttffltSZt^ <t 9 i»JR<4i(£R«tt^<7 >^ 

^^y^7>, y-n-7'Dt>y-s e c-7F^yy ^tiXfcRft«***r5wi*s^*S^i«ffllft** 

7^ y-n-7ntVuy-ter t-7F^yy7 50 tf*»e>ix<5.ft-e#4LV\ (A) jfeit. 
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#\) x?\sy&&tt¥*bftttV5 0 0- 1 0 0 0 0 

[0 0 0 8] (b) m *imx'tiimirz> z tovt a 
^jR^u-hfb^tLTtt. TE-*a; (2) vmz 

R 3 » M (OR 4 ) (2) 
(R 3 f4*U-hJB, R 4 tt«*»2- 

5 <3T/U*/uSS fcttSJKft 6 - 2 0 <fl7 y -/u*Sr* 
L> s tt&JBMflffi^Hi, t li 1 - s (O&zm-fo ) - 
(2) ORMc&^T. K#Ji: LTIi7irf- 

5, -Jft5S (2) WlZte^X, T/is^mtLX 

mtfbti* #*L<tt«*fti-5-ca>9, 
(2) ©R*icis^rra— /uii:Lttt7x^s, 

^7?-yu«*4f**« r 5wfc^'CtS. (2) <D 

Mtt^*>\ '»3-^, 7zu^ :=.£-k, TV 

(B) rit»OA#«iLttt, hy^h^^-^e/ (T 

*y (7*^7* h^-h) MT*fy^n# 
*v"^&y (T-fe^r-fe h-J— h) f"*>\ h!i-n 
-/^v-f / (7"fefvU7ir hi— h) h 

y-sec-yh^^/ (r-t^/ur* h-*— h) 

?-*>\ Ml-tert-yh^-^y (7ir7vU7 
1zh^— h) ^ts, v?3ih*>" tr* (Tir^/UTir 

hi— h) 'V'-n-^n^^'^ (Tirf* 

/U71rhi— h) ^*>\ ^y/n^>.^ (r 
•fe^/ur-fe hi— h) f-f s. i?-n-7b*is - X* 

(7ir?vU7-ir hi— h) ^*>\ ^-sec-:/h* 
(Tir^r-fe hi— h) S*- t e r 

t-^h*i/-f^ (Tirf-zuT-fe hi— h) 
*/xh**y bVX (T-fcTvUT* h-i — h) f"^ 
V, ^■/-n-7'n^^'> • hy* (7-fc?vl/7-fc hi* 

-h) ^e^y^D^v" hy* (7-trfyu 

7irhi— h) ^/-n-yF^' hy* 

(7*fvU7-tr hi— h) */-s ec-yh 

hy* (r-fef-^r-t hi— h) ^*>\ 
t e r t -y h**> • h y * (r-tr^/ur-t hi— h) 

i^v> fh7^ (T-fe^/UT-t hi— h) 
hl/xh^^.-ty (:cf7U7ir h7ir-r- h) 

V, hy-n-^a^ar^-^-y (jcfvU7-fe F7tf 

— h) h y Wy7*cxK^r'> • =Z J (^J^T± 

h7irx-h) f-*^ hy-n-^h^v'-^y 

fvu7ir h7tf- h) hli-sec-yh^r 
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*>-*y (if-zur-fe hTir-r- h) 5^>\ M-t 

ert-y^-y^y (^f-zur-t hr-tr-r- h) f- 
^y, i/xh^.^ (if-zur-t h7tf~ h) f- 

*>\ i?-n-^a*ip-> . ^ (^ivU71r h 71rx 

- h) ^y^p*^*^ (acfvur-fc h 

— h) ^-n-y^y-^ (^fvu 

* (aLfvuTir hTirx- h) ^*>\ -y-tert- 

10 /xh^i/ - hy^ (^if-yur-fe hTirx— h) ^-^ 
V, ^/-n-ya^i/' hy^ (^fzUTir KTir 

r-tr hrirx- h) f-^v, ^y-n-yh^-> - by 

^ (oi^zi/r-t hTirx— h) ^-y - s e c - 

yh**>- hy^ (^^zvr-fe: hr-tx-h) 

*y-ter t-yh^>« H/^ (=rL^T±bT± 
=r- b) 7-b?** {^fjVT-tbT-tT- 

b) *J (T±^T±b±-b) b})x 

f-jUT-tbT-tT—b) tT^ (T±^T±b 

20 i—b) xx (i^vuT-tr hr-lrx— h) hy 

-h) W?*>*l'-bit&VQ ; hy^h=2r 

(r-fe^zur-fch^-h) ^/uax^A, hy 

-n-T'ntf^v' . ^-y (T-fc^zurir h^— b) v^zv 

3^^, Mi^y^D^^.^y (r-fe^zur-b h 
i— b) hy-n-yh^>^y (r 

•fe^-zur-fe: h^— h) -y;^-^, Ml-sec-y 
h^i^-^-y (T-t^zur-t h^— h) ^=1^^^, 
hll-ter t-yh^^y (T-fcfvUT-fe h^- 
30 h) ^3-^, Z?^b*is * XX (Tir^zUTir h 
h) ^3 = ^, «y-n-yn^'^ (7 
irfSM>7ir h) ^zu=n^A, v?^y^o^^r*> 

--?b**y XX (7ir^zW7ir h^- h) >^zP=i=.^ 
ix, ^- s e c h=3r-> • ^ (7ir^yu7ir h^- 
b) i;zw=x~£^ *;-tert - yh^->- ^ (7 
■fe^zU7ir h^— h) '^3x?A, h 
y^ (7ir^zU7ir hi— h) = = ^y-n 
-y D7 K^i/- hy^ (7-fer^r-fe h+— h) v^zun 
40 3ir>i, s ^y/fyyn^y hy^ (rtwth 
h) Vj\>^-t?jx^ ^y-n-yF^-y* ^y^ 

(7-fef-zU7-t hi— b) '^3^^, ^y-sec 
-^h^iy- h])X (T±^T^ bi—b) is/is*- 
$J» X f/-ter t -yh^-y • h V X (7iT7 L zU7 
irh-f-h) y/Unx^A, rh7^ (7ir^U7ir 
h-*- — h) v?zU = -r?i,, M:nh=*r-> -^-y (^^zU 
7-fe h7ir-r— h) v^u =r ^ >/• A , hy-n-^p^^ 
->-^ey (^f-;u7-fe F7tf - b) v^zu^^^a, h 
Hy7'o^^y- ; ey (3i^/U7ir h7-trx- h) ^ 
50 /Un-rj7i,^ h i; -n-y h^y • ^y (x^7-fe h 
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t e r t -7h**s • *J (xf/ur-fe h7irx- h) 

. tr* (if-yur-fr hrirx-f>) ^yi^^?*, 

tf-h) ^3^^, ^-tert-/h^'>'f 

h) ^3=^, ^e/^fy/n^^ hy* 

hy* (acfvur-fc hrirr- h) ^3- 
£A> ^y- s e c • h y * (ai^/ur-t: h 

. hy* (^^/ur-t hrtf- h) 5;^==*.*, x 
(3c^yur-fe F7tf- h) y/^^^A, * 

/ (T-fcfvurir h-J— h) hy* (^fvur-tr hr-fc 
h) '^3=^, (Tirfvvrir h:J-- h) 
(3c^/urir F7tf- h) ^/U=r=^A, hy* 

(7tf/U7tKt-M -ey (3c^/urir h7tf- 

(O 1 S^Tttt 2 ««±^»« r 6ft*. . 
[0009] h i Ltll «fCTEO«ii£<0 

(CH, (CH 3 ) HCO) Ti (CH 3 COCH:C 
OCH,) . 

(CH, (CH,) HCO) Ti (CH,COCH:C 
OOC 2 Hs) . 

(CH.O) «-« Ti (CH,COCH,COCH,K 
(C«H.O) Ti (CH,COCH,COOC 2 H s ) , 
(C s Hs (CH,) CO) Ti (CH,COCH:CO 
CH,) , 

(C : H, (CH,) CO) ^ Ti (CH,COCH : CO 
OC : HJ , 

(CH, (CH,) HCO) Zr (CH, COCH, C 
OCH,) . 

(CH, (CH,) HCO) ^ Zr (CH, COCH : C 
00C:HJ . 

(C*H,OTh Zr (CH, COCH, COCH,) , 

(C«H.O) Zr (CH, COCH: COOC, H 5 ) . 

(C : H, (CH,) CO) Zr (CH, COCH : CO 
CH,) , ' 

(C:H 5 (CH,) CO) Zr (CH, COCH: CO 
OC : H 5 ) t 

[0 0 10] Zlt (B) tiL#<Otem±tii % (A) 
*>5-»S: (1) t«Jh57/^/i/7^3^->7>0 5 
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LT, a*, 0. 5-3 0 Ommo 1 % frt. L< li % 
0. 5-2 0 0mmol, i^sUfil-l 0 Om 
mo I OfilrtOttt*5. fc*S, (A) /&#ttS£±|C 

[0 0 11] (B) rit^ttfflft^so. 5-3 0 0mm 

10 &JR*u-Mfr£*tt!lME (A) ti&titXf&ifctZ 
(C) L^fflt#fit5 : t jjiffi 

[00 12] (C) f&ft 

20 y — yu*yu^ y >m^(Dmt^ \s 

7VU*yU3C— TvUtt^CO^— fvUSHfrg^ 

x-f- i/y^ y -t y WMSS^^yvK # y u 
v y yu tr^ vjbjwk^^ tvk # y >3c?- v ^ y yu 

^y ^u-v^y yuJBJDSaftx^^/K 3c^u> 

^y 3-ywBW»x^f^ BWBrey^y-ty K % # 

5:!:m5 0 (C).*»0*6«*tt, (A) 
»LTii«-5-l 0 0li%"Ci)5 g KtSZ~X\ 
(A) ^5>tt (A) L fch <d 

5o (C) J«^0«fflS^as5J|*%*j«-eH: % 
SrTffaSftJftft/h* < > 1 o osa%w±-cii««w^ 

(D) f&ft 

w ia*±E (a) - (o fi&z&m&mz 

/u, oi^y— yu % y^n/NV — /^OT^32 — 
i/y =1— /u^-y ^fvujc— ^nf-uv^y =i— yu^- 

—T/U, v^^^-U>^y 33— yUi/^if-yUx.— r-yU, 
fuy/y 3— /u^-y y D tT/U3c— tvK ^ctW 
Z3— yU^-y Ji^yUai— ryU^O^y 33— yU3C— ryU 
0 3C^U^>/y n-yU^/^^y^-^yUTir^- 
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- r/ug«C, N, Nv^fvUTir V7 1 h\ N, 

/ut'c bra-*- h^co^/UTtf vgx^fy^il^o 1 
fcii 2 aw ±^s^^*^jf a c t t*v t 

[0 0 1 3 J *%W(Cio^T, ynt'U^^y xi 

x:^/u^a tftf-*— k tf i^>>ry =r— /U^-y 

(a) js#, (b) ^^j:t/ (o j^^^ao 

0. 3-2 Step* (mfi) <DiSE-C&S 0 
[0 0 14] *«^(Cio^Ttt. ±15 (A) - (D) j£ 

■A, *8titfi y ?A^7/^ytt^ ; T/>*/l^ 

t^SL p-h/l/X>^/U^>8, 
(D&teik&ty) ;xf l/V^7;y, 1," 6-^'>l/> 
y'7 ^ > N yxfuyH7;y, Hxfi/yfh7 
; fF7xfi/>^?y, t*-<y^> % tf-^ 
y'y ( m-yxxi/y^; >\ p-7ixi/yi;7; 

r^^t>H5#S^ttr ^ >s ; 3-r^yyntvuh 

!ix h*-^>7>\ 3- (2-7; yxf/U7;y) y 
ntVuhy/ h^ri/v-y^, 3 - (2-7;/xf^7 
; 7) tVU^^ h^^>/^u->7>, 3-Txiyy 

7*n^uhy^ h^v">7>^^r ^ ys^->7>ft: 

; (C«H,) 2 Sn(0C0C„ H a ) 2 , (C« H. ) ; Sn (0C0CH=CHC0 
0CHa) : , (CH i ) I Sn(0C0CH=CHC0OCH,) I % (CH„),Sn(0 
C0C„H a ) : , (C.H., ) 2 Sn(0C0CH=CHC00CH.): , (Ch\ T ) 2 
Sn (0C0CH=CHC00C« H» ) : , (C H„ ) 2 Sn (0C0CH=CHC00C, H„ ) 

: , Sn(ococ.H, 7 ) 2 *f<D**tf>am*9kxX{t&ta ; 

(C<H,) 2 Sn(SCH 2 C00) 2 , (C 4 H, ) : Sn(SCH 2 C00C H l7 ): , (C 
S H„ ) 2 Sn(SCH:C0Q) : . (C.H,, ) 2 Sn(SCH 2 CH 2 C00) ; , (C H 
„ ) : Sn (SCH : dOOCH: CH 2 0C0CH : S) 2 % (C. H,r ) : Sn (SCH : COO 
CH : CH 2 CH : CH 2 0C0CH 2 S) 2 % (C, H„ ) 2 Sn (SCH 2 C0OC, H, 7 ) 
: , (C,H„ ) : Sn(SCH 2 C00C, 2 H a ) 2 , 
[0 0 15] 



(C4H9)2Sn(SCH2COOC8H1 1 
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(C4H9)2Sn(SCH2COOC8H1 1 
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(C4H9)-Sn=S 

S 
I 

(C4H9)-Sn=S 
[0 0 17] YSL^mmt^m ; (C«H 9 ) 2 s 

n=o % (ch,t ) t sn=(m<DmkVBW*m#mt#}k. 

/i>isVlr— k ^y^y8i/^f/K ry^yg^xf 

«wo«iiit*wt»tf * : w-et 5., 
[ooi8] *&w<Dim&mmi®\*, Mie-^s 
(i) vaztmt&m* tais-as;*: (2) -c^^ix-s 

So *o«M*tt:±E-«W: (1) -c^*ix5 

0. 3 — 1. 2^/K *f^U<. 0. 3-0. 

fe^o ^P-T57kco*^0. 3-1. 2^/KO^aftco 

0. 2-20/im^5 e o^-C, »*SJxfcaK«:An 

(C) A»*J:tWI 
lc±9tt«Six5 (E) jS^s#f5».«*fctt»*«a 

g*»oiag-e$>5. (a) 

(B) *»^WUKis«at*r«i5«cMo»«S* 

U^^5rfll5 (C) &#<D®*$fctt#ffi^Mffi<D 
iUC-caSRLT (A) Ot&iiXV (B) j*£«r-ffl«Mfc 

•trs*i6*^»*f e>ti^o mat* (o 
.«*fcttiWBiftatt2 5 0-4 0 ox:v&&<nx\ mm 

[0 0 19] *:«M^R^S!ig*fe(cfe^T, K 



II 

5 t o r r&TO^ftBX'Ml&i-ZZbX'hZo Z<T> 
[0 0 2 0] *7i, *RW<ORO«ig*ft(Cjo^-C, ff 

ht*VtZi*. #*L<tt«* (ff*#Bft**tr) * 

2. s-i. 2xhz 0 ««noaitt« iffe&Kirurs 

[0 0 2 1] 20 

[0 0 2 2] HJStfJ i 

7>o v/T-fc HB»=^/W»fle9. 7 3 7 g . 30 

(JJktt:4. 5 8) ^112. 3 2g£lf$ 

m**rtr»TLfc. «**o«tj»t«*&«c6 0 , c-c 

(2) ±15.(1) -C#fc#y VB^y//uS:i 5 g, 

K^By^-#ysfu > KT'B y * 
(Hff{kfi£ttSi-^^-/uPE6 1) lgSr^U H 

JJ1. 3 9/imlCML, 8 0t-C5»ffl % OV^2 0 40 
Ott'S^WLtS, SPjCS2Tt3 4 0t, 3 
6 Ot:, 3 8 orcONir-^ix-eHS 0£M1"oiDJt&U 

fc. K»riE«OIT0««O»rBS:*3lEa«-fa 
fttt-CM L7ttC5, 1 0 n m«TO£7L*>»dE«i 

fc* l (c^i" 8 

[0 0 2 3] i . (4 
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ASMS If (0*JC2tt« («S) S, De k t a k 3 0 3 

o) zm^x, 3tt&flto*sfi£ (Ra) taweu 
ft. tit, awowR^jicfft&nfcRasa* (r 

a) attJM»&ttKO$H£fc. »TOS*-C»TfMB 
LAc 0 1 «c*-f 0 

0:*MR±, ttlSt^tr&tffc^ gcifi$ (R 
a) <nm* 2 0 0 h ci-A5jc^ 0 
A:^4S±, ttC#^tf6*ft<, (R 
a) «)to5 2 0 0*>^hB-AHl o 

[0 0 2 4] 2. 8^7X77-;^^ 

atwwwtjUEH- (ft - i r) (e*m^ c«o s. 

J IR-5 5 0 0) Sr'fflV^-CfflftLfc. /<UyU 

X* ltorr, 800 W, SOOScc mfl>ft#-CEt 
"C, 2 0m K*^?X^teSHrfT-?fc. 
K*r9X^fca«OttaiC*5ft5***0 1 2 7 0 c 
m" tffiOS i t«f^Lfc7«^*©*A«»<05Mt 
Sr, ±EFT- I RSrfflV^-CJBSLfc. Z<V£o \ZLX 

Ty» ?&i:Wm L fee 1 
O : *tt£Ofttt!W4>mb»S4 0%*M 
A : *«S^«iR»«0«fW 5 4 0%K±6 0 
x : *«SO»JR»«^ae{k^6 0%K± 
[0 0 2 5] 3. 
»e>HfcaaR<C»L"C, PCT (Pressure C 
o o k e r Test)gl (¥UJ»fl5J3r«L PC- 2 

4 2HS-A) Zffi^X* 12 1^ 10 0%RH, 2 

5UE<D&i*x&xm&MmzMLfiL. *<n&. &mtm 

Sr«LfcORfc#L-C, J IS K5 4 0 0C$«ILT 

(^-y*jBt««) -tVc mm 

OWHillDSL, . 1 0 OWMIOH, 
^-flcTiSi: LXtoisl) 3^*x77-i»6ll#M«4 
C4a>ofc»BftO¥*9H (n) felWl.L. TifetC^ 

O : n^l 0 0 
A : n 2)5 5 0 Sl± 
X : n^50 *K 
[0 0 2 6] 4 . 
»5>lxfcWc*tLT, W»10.0kH«OMft'C« 
X* «ST- ta-Uy h/<y*-K (*) SHP164 

5 1 BttHfeit^HP 4 2 8 4A7*U^3^LCR^ 

[0 0 2 7] 5 . if SRIt 

»6ixfcBBB«ffllBJ«*S:, -fe-T=-m^X^ (ft) S 
OS S C 5 2 0 0»Sfi^*r^B (TG A) 
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*S'J 3V?:c/n-|C* gya — H?iILfclOli|j)' 

7. SMt* 

(%) = ( 1 - (£?UB*aBW>!6*/£?UB* 

»«tt*«anWittt*35*«li*J<' , "C (C) 
[Si] 
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